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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyimide copolymer which 
can produce a molded product of high elastic modulus, low thermal 
expansion and low water absorption and is useful as a TAB base 
film by molecularly binding a specific block polyimide component to 
a randomly copolymerized polyimide component. 
SOLUTION: (A) A polyimide block component from an aromatic 
diamine of a rigid structure of formula I (X is H, a halogen, carboxyl, 
a lower alkyl, a lower alkoxy) such as p-phenylenediamine (A1) and 
an aromatic tetracarboxylic acid, for example, pyromellitic acid, 
3,3',4,4'- biphenyltetracarboxylic acid or 3, 3\4,4'-benzophenone- 
tetracarboxylic acid (A2) and (B) a polyimide random copolymer 
component from an aromatic diamine of a flexible structure of 
formula II (Y is X; A is O, S f CO, SO, S02, CH2), for example, 4,4'- 
diaminodiphenyl ether (B1) and 2 or more kinds of A2 are 
molecularly bonded to each other. 
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Japanese Publicati n for Unexamin d Pat nt Application 
No. 9-235373/1997 (Tokukaihei 9-235373) 

A. Relevance of the above-identified Document 

This document has relevance to Claims 1 to 25 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0006] 

[EMBODIMENTS] 

A block component of a polyimide constituting a 
copolymerized polyimide of the present invention is a recurring 
polyimide molecular chain obtained from one kind of aromatic 
diamine compounds having a rigid structure and one kind of 
aromatic tetracarboxylic acid compounds, and is formed in a first 
stage of polymerization. Moreover, a random component of the 
copolymerized polyimide is formed by reacting, in a second stage of 
the polymerization, an aromatic diamine compound having a soft 
structure with at least two or more aromatic tetracarboxylic acid 
compounds. The copolymerized polyimide is formed by bonding 
molecules of the thus obtained block component of the polyimide 
and the random component of the copolymerized polyimide. The 
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thus formed copolymerized polyimide can have such excellent 
properties such as a high elasticity, a thermal expansion property 
as low as metals, and low water absorption. 



An example of the aromatic diamine compounds having the 
rigid structure for use in the present invention is a compound 
represented by the following Formula (I): 

[0008] 

[Chemical 4] 



(where X is a monovalent substituent selected from a 
hydrogen, a halogen group, a carboxylic group, a lower alkyl group, 
and a lower alkoxy group.) 

(I) Among the aromatic diamine compounds having the rigid 
structure, it is preferable that 8 (sic) compounds in which X is a 
hydrogen are used, in order that a resultant product thus formed 
may have a high elasticity. Among those compounds, especially, it is 
more preferable that paraphenylene diamine is used. 



An example of an aromatic diamine compound having the 
soft structure is a compound represented by the following formula 



[0007] 




CI) 



X 



[0009] 
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(II): 

[0010] 

[Chemical 5] 




(ID 



(where X and Y are monovalent substituents selected from a 
hydrogen, a halogen group, a carboxylic group, a lower alkyl group, 
and a lower alkoxy group, and X and Y may be the same 
substituent or different substituents. Moreover, A is a divalent 
bridging group such as -O-, -S-, -CO-, -SO-, -SO2-, -CH 2 , and the 
like.) 

[0011] 

Among the aromatic diamine compounds represented by 
Formula (II), an aromatic diamine compound as represented by the 
following Formula (III) is preferable, the aromatic diamine 
compound having no substituent other than the amino group. 
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[0012] 

[Chemical 6] 

NH^A-^.NH2 • • • • -(HI) 



(where A is a divalent bridging group such as -O-, -S-, -CO-, 
-SO-, -SO2-, and -CH2.) Among such compounds, it is more 
preferable that 4,4'-diamino diphenyl ether is used. 

[0013] 

As to a ratio of the aromatic diamine compounds to be used, 
the aromatic diamine compound having the rigid structure is not 
less than 12 mole% and not more than 30 mole%, and the aromatic 
diamine compound having the soft structure is not less than 70 
mole% and not more than 88 mole%, with respect to the total 
aromatic diamine compound component. If the aromatic diamine 
compound having the rigid structure is used in a ratio less than the 
ratio, whereas the aromatic diamine compound having the soft 
structure is used in a too high ratio, the resultant copolymerized 
polyimide product has a low elasticity and a high coefficient of 
thermal expansion. Thus, it is not preferable that the aromatic 
diamine compound having the rigid structure is used in a ratio less 
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than the ratio and the aromatic diamine compound having the soft 
structure is used in a too high ratio. On the other hand, if the 
aromatic diamine compound having the rigid structure is used in a 
ratio more than the ratio, whereas the aromatic diamine compound 
having the soft structure is used in a low ratio, the resultant 
copolymerized polyimide product has a high water absorption, a too 
low coefficient of thermal expansion, and a too high elasticity that 
the resultant product cannot sustain its shape. Thus, it is not 
preferable that the aromatic diamine compound having the rigid 
structure is used in a ratio more than the ratio and the aromatic 
diamine compound having the soft structure is used in a low ratio. 
[0014] 

It is preferable that the aromatic tetracarboxylic acid 
compound to be used is one or more compounds selected from 
pyromellitic acids, 3,3,4,4-biphenyl tetracarboxylic acids, and 
3,3 , -4,4 , -benzophenone tetracarboxylic acids. 

[0015] 

As to the aromatic tetra carboxylic acid compounds to be 
used, the pyromellitic acids may be pyromellitic acid or its 
dianhydride thereof, the 3,3,4,4-biphenyl tetracarboxylic acids may 
be 3,3,4,4 -biphenyl tetracarboxylic acid or its dianhydride, and the 
3 > 3^4 > 4 , _benzophenone tetracarboxylic acids may be 
3,3'-4,4'-benzophenone tetracarboxylic acid or its dianhydride. 

[0016] 

As to a ratio of the aromatic tetra carboxylic acid compounds 
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to be used, a pyroniellitic acid is used in a ratio not less than 50 
mole5 and not more than 80 mole 5, and a 3,3,4,4 -biphenyl 
tetracarboxylic acid and/ or a 3,3-4,4-benzophenone tetracarboxylic 
acid is used in a ratio not less than 20 mole% and not more than 50 
mole%. If the ratio of the 3, 3, 4, 4 '-biphenyl tetracarboxylic acid 
and/or the 3,3 , -4,4 , -benzophenone tetracarboxylic acid is less than 
the ratio, the resultant copolymerized polyimide produce has a low 
elasticity and a high water absorption. Thus, it is not preferable that 
the ratio of the 3,3,4,4 -biphenyl tetracarboxylic acid and/or the 
3,3-4,4'-benzophenone tetracarboxylic acid is less than the ratio. If 
the ratio of the 3,3,4,4 -biphenyl tetracarboxylic acid and/or the 
3,3'-4,4'-benzophenone tetracarboxylic acid is more than the ratio, 
the resultant copolymerized polyimide produce has a poor gas 
transmissivity, thus resulting in occurrence of a bubble on a surface 
of the product, or deterioration in adhering force of the product. 
Thus, it is not preferable that the ratio of the 3,3,4,4 -biphenyl 
tetracarboxylic acid and/or the 3,3 , -4,4 , -benzophenone 
tetracarboxylic acid is more than the ratio. Note that the 
3,3,4,4 -biphenyl tetracarboxylic acid and the 

3 j 3 y -4 ) 4 , -benzophenone tetracarboxylic acid may be used solely or in 
combination. 

[0017] 

Next, a manufacturing method of the copolymerized 
polyimide of the present invention is explained below. Firstly, in 
order to form the block component of the polyimide, at the first 
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stage of the polymerization, mixing in an organic solvent that is not 
reactive with a reaction component is carried out for more than one 
hour in a ratio that one kind of the aromatic tetracarboxylic acid is 
not less than 90 mole% but less than 100 mole% with respect to the 
aromatic diamine compound having the rigid structure. 
[0018] 

Next, in order to form the random component of the 
copolymerized polyimide, at a second stage of the polymerization, 
the aromatic diamine compound having the soft structure is added 
and then an aromatic tetracarboxylic acid (A) is added. A resultant 
mixture is mixed for more than one hour. Then, an aromatic 
tetracarboxylic acid (B; (A*B)) is further added in such an amount 
that achieves a ratio that the total aromatic tetra carbon acid 
component and the total diamine component are substantially 
equimolar. Then, a resultant mixture is mixed for more than one 
hour. The series of polymerizations gives a copolymerized polyamic 
acid solution, which is a precursor. The copolymerized polyamic 
acid solution is reduced to remove a solvent therefrom, whereby the 
copolymerized polyimide is obtained. The first stage and the second 
stage of the polymerization are consequently carried out with excess 
amine component. Thus, obtained is the copolymerized polyamic 
acid solution produced by bonding molecules of a block 
polymerization polyamic acid component and a random 
copolymerization polyamic acid component, which are respectively 
constituted of respective ones (sic). The polyamic acid solution is 
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reduced to remove the solvent therefrom, whereby the 
copolymerized polyimide desired is obtained. 
[0019] 

In the first stage of the polymerization of the manufacturing 
method, any of a pyromellitic acid, a 3,3 '-4,4 -byphenyl 
tetracarboxylic acid, and a 3,3 -4,4'-benzophenone tetracarboxylic 
acid may be used solely as the aromatic tetracarboxylic acid. 
However, the use of the pyromellitic acid is preferable, because the 
user of the pyromellitic acid gives a higher elasticity to the finally 
resultant copolymerized polyimide product. Moreover, As the 
aromatic diamine component, the aromatic diamine compound 
having the rigid structure is used. 

[0020] 

In the second stage of the polymerization, preferably used as 
the aromatic tetracarboxylic acid are one or more compounds 
selected from the pyromellitic acids, the 3,3-4,4'-biphenyl 
tetracarboxylic acids, and the 3,3 , -4,4 -benzophenone 
tetracarboxylic acids. In order to give a higher elasticity to the 
finally resultant copolymerized polyimide product, it is preferable 
that a pyromellitic acid and a 3,3 -4,4'-biphenyl tetracarboxylic acid 
are used in combination. As the aromatic diamine component, the 
aromatic diamine compound having the soft structure is used. 

[0021] 

As to a solvent for use in the manufacturing method, 
dimethylsufoxide, N,N-dimethyl acetoamide, N, N-diethyl 



Tokukaihei 9-235373 
Page 9 

acetoamide, N, N-dimethyl formamide, N,N-diethyl formamide, 
N-met±iyl-2-pyrorridone, dimethyl sulfone and the like may be used 
solely or in combination. The copolymerized polyamic acid obtained 
by the manufacturing method is prepared in a ratio of 10% to 30% 
by weight in the solvent. 
[0022] 

For preparation of the copolymerized polyimide by reducing 
the copolymerized polyamic acid obtained by the manufacturing 
method, either the chemical ring-closure method or the thermal 
ring-closure method may be used. In the chemical ring-closure 
method, the dehydration is carried out by using a dehydrating agent 
and a catalyst. In the thermal ring-closure method, the dehydration 
is carried out thermally. The chemical ring-closure method gives the 
copolymerized polyimide product a higher elasticity, a lower 
coefficient of thermal expansion, and a chemical etching property 
that is necessary for TAB use. Therefore, the chemical ring-closure 
method is preferable. The dehydrating agent for use in the chemical 
ring closure method may be (i) aliphatic acid anhydrides such as 
acetic anhydride, (ii) aromatic acid anhydrides such as phthalic 
anhydride, and (iii) the like. Those may be used solely or in 
combination. Moreover, the catalyst may be (i) heterocyclic tertiary 
amines such as pyridine, picoline, quinoline, (ii) aliphatic tertiary 
amines such as triethyl amine, (iii) aromatic tertiary amines such as 
N, N-dimethyl aniline, and (iv) the like. Those may be used solely or 
in combination. 



Tokukaihei 9-235373 
Page 10 

[0023] 
[EXAMPLE] 

The following explains the present invention concretely via 
examples. In the example, PPD stands for paraphenylene diamine, 
ODA stands for 4,4-diamino diphenyl ether, PMDA stands for 
pyromellitic dianhydride, BPDA stands for 3,3'-4,4'-diphenyl 
tetracarboxylic dianhydride, BTDA stands for 

3,3-4,4'-benzophenone tetracarboxylic dianhydride, and DM Ac 
stands for N, N-dimethyl acetoamid. 

[0024] EXAMPLE 1 

239. lg of DMAc was added in a separable flask of 500ml. 
Then, 1.870g (0.0173 mole) of PPD and 3.659g (0.0168 mole) of 
PMDA were added therein. A mixture thereof was reacted for one 
hour at a normal temperature under a normal pressure. Then, 
25.398g (0.1268 mole) of ODA was added therein and stirred until 
they were thoroughly mixed. Then, 8.48 lg (0.0288 mole) of BPDA 
was added therein. Then, a mixture thereof was reacted for one 
hour. Next, 21.491g (0.0985 mole) of PMDA was added therein, and 
a mixture thereof was reacted further for one hour, thereby 
obtaining a polyamic solution. In this polymerization, the raw 
materials are added in the molar ratio shown in Table 1. The 
resultant of the polymerization has a total solid content by weight of 
60. 9g. 15g of the polyamic solution was placed on a polyester film of 
125um thickness, and rotated at a rotation speed of 2500rpm for 
one minute by using a 1H-360S spin coater made by Mikasa Co. Ltd. 




1 
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Then, this was soaked for 10 minutes in a solution of acetic 
anhydride and P-picoline in order to imidify this. Then a polyimide 
gel film was peeled off from the polyester film, the gel film was fixed 
on a supporting frame. Thereafter, the gel film was died by heating 
at a temperature of 300°C for 20 minutes and then at a temperature 
of 400°C for 5 minutes. Then, the gel film was removed. In this way, 
a polyimide film of about 25|im thickness. The film was evaluated 
for each property. Results of the evaluation are shown in Table 1 . 
[0025] 

Note that each property was evaluated by the following 
method. 

[0026] (Evaluation Methods) 

(1) Elasticity 
Apparatus: RTM-250 
Pulling Rate: lOOmm/min 
Load : 10kg 

(2) Coefficient of Thermal Expansion 
Apparatus: TMA-50 

Temperature Range at Measurement: 50°C to 200°C 
Programming Rate: 10°C/min 

(3) Water Absorption 

The film was left in a desiccators under 98% RH atmosphere 
for two days, and evaluated by how much weight was gained 
compared with an original weight thereof. 

[0027] Examples 2 to 10 



I: 
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Following the same procedure as Example 1, polyamic 
solutions were obtained respectively with the rations of aromatic 
diamine components and aromatic tetra carboxylic acid components 
shown in Table 1. Then, polyimide film obtained in the same 
manner as Example 1 were evaluated for each property. Results of 
the Evaluation are shown on Table 1 . 

[0028] Example 1 1 

Apart from that BPDA was replaced with BTDA and 
quantities of raw materials added were in the ration shown on Table 
1, the same manner as Example 1 was carried out so as to obtain a 
polyamic acid solution. Then, the thus obtained polyimide film was 
evaluated for each property in the same manner as Example 1. 
Results of the evaluation are shown on Table 1. 

[0029] Example 12 

239. lg of DMAc was added in a separable flask of 500ml. 
Then, PPD and BPDA were added therein. Then, a mixture thereof 
was reacted for one hour at a normal temperature and under a 
normal pressure. Then, ODA was added therein. A mixture thus 
prepared was stirred until they were mixed thoroughly. Next, BPDA 
was added therein. A mixture thus prepared was reacted for one 
hour. Then, PMDA was added therein, and a mixture thus prepared 
was reacted for one hour, thereby obtaining a polyamic solution. In 
this polymerization, the raw materials are added in the molar ratio 
shown in Table 1. The resultant of the polymerization has a total 
solid content by weight of 60. 9g. Thereafter, preparation of a 
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polyimide film form the polyamic solution was carried out in the 
same manner as Example 1 . Results of evaluation of the polyimide 
film are shown on Table 1 . 



[TABLE 1] 

See the attached separate sheet. 
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j^t- h^^^'^Ka^b^i^etes^y -f 3 f©-? - 

a^i&i, i<8I©^fSy7 3 >{b^i^ < 
i fc2iH±0^iir h 5*Jl-3i<>K!S{b^J<t*>6 
^■SftS^^y 3 F©7>#Af&fr<!:#, ^*S^0 

■c&s^*^jH y ^ 3 h'?:^br^e*i^ y 3 

F«JflgfiK^«:. 

1 4 ] BHgflE**7 -< A-C4>^ii3Kll 1 3 IB 
tt©ft*^y A 3 F«)ii^<*. 
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nmm 1 5 ] <MmmtD**m*j>T s >{t^t^ 

( B ; A*B) «r±^#g5 
«*S*;b 4 ft Sgflsfln L, r . KlStCitf gft Bftfflg^ o . 

4 C 4 **HR 4 y ^ 5 PUMRAS 

[fiNsi i 6 ] RKjg«:*s7 ^ ^A-c&sijisjai i 5 ta 

[0 00 1] 
[0 00 2] 

[a£^©gffj] «ff7Kb"ny y hK44, 4' -yr 

T, 7Ix*->7-;i,^y> hS«^CD^{ciPM3n-C^ 
SkCCSficcftoT I C, LS I £HSST£TAB 
(TapeAutomated Bonding)|f 

«*fcW#TTfo*rCI,>£. t?iR«^P4Bg6 0-2106 

2 9 . 1f BBBg6 4- 1 68 32. 13faBg6 4- 1 683 
3. **HB864- 1 6 834. 3 1 24 40 

i . maw- 1-13124 2g^s$sT(i, mm*is 

£f#/f?U i*ea^';-;ha, 4, 4- -y 7i/ y 
y y 3 K©«Ri*sseigsn-ci^. § 6cc?$tt35£ 

i^Jt>5fcto±l23fiS^{C3, 3' -4. 4' 

h 7^^*>®!z:«t* ! tSi?rJDx./c4fiS^7j<y ^ 

3 K-s©MigfetT*>nrus. e»j^.«#^Bg5 9 - 1 6 

4 3 2 8-92HR. ftMBSe 1 - 1 1 1 3 5 9<*&«tC4 | 



w #P3¥9 -2 3 5 3 7 3 
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y -Y 5 KTl^Kt-/ v-©8SJra^JHi«:3> f- a 

¥5-2527 3^fi«r^StiTt»4. 
[000 3] 

[ t j: 5 4 -r -s an ] ±$&-cm-<tc ± -5 k 

TA Bfltcf fflf 5 KB, -£©1$tt4LTigf?*tt*, 

*»6«WBHSe 0 -2 1 06 29. 4- 1 68 3 

2 . «$MB36 4-1 683 3. 4 - 1 6 83 

10 4. mmW- 1-13 12 4 1. «M? 1-13 12 4 2 
&-«f&&rf4pP>tt& 3 y -Y s F«. j^7K fa ^ 

U?F«44, 4' -yrsyy7xijn-f^^ 

*>(SSTABffljftiL-C3fl5»tt!itt*«»fttntn,». £fc 
ttHI35 9- 1 643 28. ^886 1-111359 

^Ais-c^ens 4 efe9-3fc# ihs kt-«. tabs 

3 xD®>mmz& < r y . ^okmbkmi? 
o ffi< ft >) ra«*t*4. mm 

20 ^gfl^5 - 2 5 2 7 3^«t?f#6tl^4fiS^>-J<y -i 
[0 0 0 4] l/fc**-3T*|BWt3:. ^Jl^©fg 
[0 00 5 ] 

[»n*«f»tsteJ6ofa] «rt2^s*)g^r-s* 

t»l>#l/Wmit&m±frt > rj:Z# y y 5 K©7*n v i/fiS 
. *«jS©5HMS*Pr 3 ^il&bt'piz <thzm 

^fi^-K y -c 3 K*fcti^M^# y w s FttMieu^r 

y- h 5*Jl/^>^®^b^J*S9 0 *JU%jy±. 10 0* 

rh7*A*>SMA|, (A) J6(c ^ fi 
7-H5*;l/j|f>BES|{b^» (B ; A*B) *±5jFSls^ 

^*ju <t ft zmmm c -c . Kmc^m^mm^ lxu 

1 1 [^©^^^^ *igBjcD*s^ y ^ 5 F*fl» ! 
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J&T£#';-f S Y<DZfKi v t> fifths l*BH(fltifi<D 
^#Sr^T 5 >lt£1£l£ 1 m<0^m'r F 7 

F ^# >BMMb£*»*RJE 5 * & c £ K <fc 

x 



[0 0 0 7 ] ^Wtcffll^HHltifiO^SSi^T ^ >4b 

6»©wtitit tib ( i ) srcastiScfcsttft^ 

[0 0 0 8] 

Mb4 3 
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( i ) ^m^timmmo^m^r 5 >it£w<o*> 

[0009] gtmm<DlHm&T s Xb^Wliit 

TIB (II) *r*Sh*J:9ttfb^**tf*t 
[0010] 
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(x, yw:*** ^p^>i. #)vtf*i/frm, i&mr 

*«t>U X, YBHCBattllSrofelBIItfc 
it*. a»-o-. -s-, -co-, -so 

-SO,- , -CH 2 

[ooii] (ii) 5Sr*3 tis*«Jfio*#J5i^r 
ajgrtt. tib (iii) stc*sn*J:9ttr £ ^» 

[0012] 
[fb6] 



Hb5] 
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(III) 



(Att-O-. -S-. -CO-. -SO-, -S0 2 

[0013] ffiffl-r **«R^r ^ >Yb*«©*tei b 

T £ >ffc£«* 1 2*^%feLL3 0*iU96«T, 

©*«5^r/^t^ftt7 o*;u%feLb8 8 
<b^«9©ffifla«^*^<&0"r« r 4i. ff6n€>^s^ 

©*«KS*T 5 Mb^WDWB***^* < tt * i , * 



40 



50 



[0014] ®imTZ>J;%M'r F ^^Jl/#>M»ib^ 
(ku-ctttro^y^na, 3, 3' , 4. 4' -tr^ 

^r-;l/^F^*r;U^>KSfciO*3. 3* -4, 4' - 

[0015 ]^Mffl-r i^raRf - F 5*;i/*>»SMb£«i 

<OZLmA$to*y/£. 3' -4. 4' - t ^ ^-=-;U^r F 
^#>WRIyttt3, 3* -4, 4' -t'7^jb 
F ^*7Jl/#>lt*fctt*<D— ***** 3. 3' - 

*fct**©zai^***t*ft*tf h c t #-c# 

[0 0 16] «fflT*5?*«^F^*^*>^H^^* 

T, 3, 3' -4. 4 ' ~ ^ y ^ 7tf)^>W(^ 

»te±tf/*ft:tt. 3, 3' -4, 4' --OV~7xy 
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>7^ F^#;u#>^I£2 0*^%«±5 OW/ottT 
{&m?&^/3, 3' -4, 4' - \±y Vyt})l 
^mmteJztf/Ztcte. 3, 3' -4. 4' --<>V 

^m^f&r LtcK>. ® TK^^tt a-t a cox n & l < a 



3' -4, 



4' 
3, 



3' -4, 4' -^>77 

«*3WSTr-B©r»*L<«cl»y<iSH3. 3' -4, 
4' -b'7x^;bf h7^'>fei 3, 3' -4. 
4* -^>^*-/>^h^^;UjK>ffiBHtt^n^ti^ 

[0017] ;*cc> »J -f 5 F©«jS2f 

Jg)SSSH±*te*CcS^©» 1 ©Pgr 1 «©BlflBS(D?5r# 
mi/T s >{b^»cc*f or i h ^#;u#> 

KS^9 0*;U%feLb, 1 0 Q*)\,%3mtt£Z>Vcm 

j&«s*sfc&s^<D»2SM<t 
(a) immi,ximm&L±mft. zztc^m^h? 

rftm^^ y -f s KW^n^j c©Mr<DS l gpg 

»49>*A*l^#y75 FBtaS#<kWH4g£Ur 
W*l**y7 3 Ftt»?K£f». C©#'J7SFIW 
«*»bH^**c&CcJ:9 % BfS©ftS^#y-f£ 
F*»SC<!:#T?*&/ / ' 

[0019] KKrac^Sff 1 SWOK^-CH 

3* -4, 4' - t*7*-Jl/f* h 7^7iU^>eia. 3, 
3' -4, 4' — ^/v^y^T- h"7^;b^>SSBli 

■rtirfe*ttc«rei/rj:i^ trn^y * FMH*ffi 

[00 2 0] »2©«©a:^-ctt. Jim&frYvbsix 
>mmt ur, trpy^na, 3, 3' -4. 4' 

-tr? x^f h7*Jl/^>aS*JJ:iy3, 3* -4, 
4' -^>^*^>«f-F^*;b3K>BBH^6jMtftiS 
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6tiSftM*# "J 5 FJS0(t©Wtt**K«&4^Cc 
»trn^ y 7 hBBH&3, 3' -4, 4' -fc^7*^.;i/ 

[0 0 2 1 ] fitWl^ffiTffifflT Lttt. 
^jI/*jU*^>F. N. N-^W7-feh7^ h\ 
N. N-^x^;l/T-fe FT $ F\ N, N-^y^;U*;u 
A7$ h\ N, N-^xf Jl/twi/A7U\ N-^^;U 

-2 -tray K>fc<tv^>^^^*>**^cf 6 

^a^r»6ns^&#yT5 FKttSJBBig 
1 0-3 0Sfl%<Z>»^TJ)WT<5. 



[0 0 2 2 ] i£li^ffirf#6*i£5*ft ; 



•yrs F! 



*BMb3ttr#**# y -f s F«:-r&Bi\ tMaattm 

(DC »rtirff r> T 6 <fc t ft^BSStftTfT ^ fc##» 
8n4*l^y -f ^ FiS£ft®W£4Wff< . IMfl 
»K^cl 3 66CTABffl^r£*3Tj:^r5*;i/x 

tt, b*y^> x t:3y> % *y y>*©a*«sc»3i|» 
T^>^S. hyx^75>f©I!Ki5«3875> 
SI, N, N-^y^;UT^y>«05?«S*3*T5> 
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»»PPD«A77x^l/>i/7^> i ODA 
«4, 4' -2^7 5 y^xijbx-f-Jlr. PMDAiJ 

b'pyy^hiri*^ bpda«3, 3' -4, 

4' -y? F^^7^>K— MtK^J, BTDA 

tt % 3, 3' -4, 4* -^>77xy>fh7*W 
>@2Ll»7kW, DMAc«N. N-W^7-i2h75 
F«r«f. 

[0 02 4] ^JeP'J 1 

5 0 0ml O-fe^^^l/^^^nCCDMA c 2 3 9. 1 
ff^An, CCCCPPD 1. 8 7 0g (0. 0173* 
;b) 4PMDA3. 6 59 fir (0. 016 8*r)l) 
AO. *»«BE*"Cl^BS(t;S*ft:. ^OCCCCCOD 
A25. 3 9 8 * (0. 1 2 68^) ^SAU^c 
ttSSErtWfLfca. BP DA 8. 48U (0. 0 2 

88*ju> **aii/, iwiBSJ6s*fc/i»^'rcccc 

PMDA 21. 4 9 1 * (0. 09 8/5*;U) *8SftIL/ 
l\ HJB^8tSa«, 6 0. 9 g(,c*®W:btc 0 
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UT 5 KSHffifi^6 1 5 s*B*9> J1<&1 2 5 nm©^ 
ijiX^;U7^;bA±«:«-ftyfca. ^#i/Mi H-3 6 
0 S^f>3-^-t2 5 0 0 r pmCDlHl$5iiS^ 1 9t 

i^igi&&c l O^IHSH/C'T 5 FftRSfcS-ttfcSL 
o°cr'2 0»ra, «i»r4 oo*cr5»ifflJjn»fg«L/c 

0\ a- 1 CC*©|g**7nUfc. 
[0025]^ SWttB^CCD^ffirfFBUfc. 
[0 02 6] (SflEfrffi) 

IS : RTM-2 5 0 
3ISB3LSE: lOOmm/min 
£?S : 10kg 

tSS : TMA-5 0 
ffiGgSftttH : 5 0 - 2 0 0 °C 
W^SSL : 1 0°C/m i n 

9 8%RH#H^TOf r >'^-^-I^CC2 BIHWKU 
[0 0 2 7 ] ^ffiW 2-10 

f ^#^#>iws#** i fc^TW&T^ft-eft 

ft/c#y ^5 F7-{ ;UA<D#1#iSfefFiB*tf C\ * He* 
[0 0 2 8 ] 1 1 

BPDA?:BTDA(CttM, Mf^^flna^rSt 1 5C 

yrs FM«w*»fe«,/^l»ffl i £HC»flrcf«>ft 
/c# y >f s F? ^ ;i/Ap»*itt»ffi*ffC\ * 1 K*© 

[0 0 2 9] BSJWJ 1 2 

5 0 O m 1 ©-fe/^^^l/^ ^n&cDMA c 2 3 9. 1 
g^An, CC(CPPDtBPDA*SAb, 
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&C&£*T?S8$U;MSL BPDA*8SJjaU. 1 BSPflSfE 
Sttfc. JKl^rcCCCPMDA*fiRJjnL/T3 6CCll^lffl 
RlS3«#yT5 F«««*»fc. flSC<DS^T«lfitt4 

B. 6 0. 9 g CCSOSt U/Co CCDf£# y T 5 F»fig?R*P 
6?J<y -f 5 F7 < )VMs*n2>Mi&c~o^XlX. Xtkffl 1 

[0 0 3 0] tW50d 1 

5 0 0ml CD-fe'^:/;!'? 7^^JCDMA c 2 3 9 . 1 
g&Ati. CClCODA<fcPMDA*fiAU SffiSffi 
*r leiBJRlCS^yT 5 FW8iK*Wfc. ftODA 
iPMDAC^I/Jttt. SKI : lib, Hfl£#^3tS 
SB. 6 0. 9 grKUIS! L ft:, C<Df£#y T 3 FBHMS 

*»&#y-f 5 F7^bA«#6imc^^ii, ^ksw 
iiRi«K:u-cffi^ *n*n<D#y-f 5 f^v^a© 

[0 0 3 1 ] Jt««2 

5 0 0ml ©-fe/^^JU7^^3CCDMA c 2 3 9. 1 
g^Ati, CC(CPPDiPMDA^SAU, S&StEE 

*r i iQimsis 3 tf/c c c cc o d a £t£A u**— 
tctt 4 * ~cwmbtc&, p m d a srgsfla u r i erases 
St#yr ^ F»*iR*f#fc. jsS8COK^t?SHfW)» 
AUtR, a2CC^TSU^"Ctft\ H0#^if*S«* 6 

o. 9g tciast u/co c y t 5 fm*s»> 6 # y 

^ 5 F? * Jl/AiWSIWlsKo^rfcfc, HM^'Jl 

11S*^S2(C^L/c 0 
[0 0 3 2] Jt«W3 

5 0 0ml (D-feA7^77X3^DMA c 2 3 9. 1 
g^Atl, CCCCPPD, ODA, BPDA, PMDA 
^li»»bt«SEr 2 BMBKfcS 1* # 'J T 5 F« 
^c©MrMf4^W«, *2fc*n 
1-«6tRlr». BJ&^'&ftttW** 6 0. 9gtC3HSll/ 
/c 0 c y r s Fftt»«* 6#'H5F7^ ;u a£ 

^n©# y -f 5 F7 ^ ;l/A<DS%tt»<iBIS* J S:^2 (C?n 
0/c o 

[0 0 3 3 ] 
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